The quaternary structure of the dihydrolipoyl transacetylase component of the pyruvate dehydrogenase complex from Azotobacter vinelandii. A reconsideration.
After limited proteolysis of the dihydrolipoyl transacetylase component (E2) of Azotobacter vinelandii pyruvate dehydrogenase complex (PDC), a C-terminal domain was obtained which retained the transacetylase active site and the quaternary structure of E2 but had lost the lipoyl-containing N-terminal part of the chain and the binding sites for the peripheral components, pyruvate dehydrogenase and lipoamide dehydrogenase. The C-terminus of this domain was determined by treatment with carboxypeptidase Y and shown to be identical with the C-terminus of E2. Together with the previously determined N-terminus and the known amino acid sequence of E2, a molecular mass of 27.5 kDa was calculated. From the molecular mass of the native catalytic domain, 530 kDa, and the symmetry of the cubic structures observed on electron micrographs, a 24-meric structure is concluded instead of the 32-meric structure proposed previously. From the effect of guanidine hydrochloride on the light-scattering of intact E2 it was concluded that dissociation occurs in a two-step reaction resulting in particles with an average mass 1/6 that of the original mass before the N----D transition takes place. Cross-linking experiments with the catalytic domain indicated that the multimeric E2 is built from tetramers and that the tetramers are arranged as a dimer of dimers. A model for the quaternary structure of E2 is given, in which it is assumed that the tetrameric E2 core of PDC is formed from each of the six morphological subunits located at the lateral face of the cube. Binding of peripheral components to a site that interferes with the cubic assembly causes dissociation, resulting in the unique small PDC of A. vinelandii.